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[Title of the invention] Printing plate precursor, method for 
producing a printing plate using said precursor, and printing method 
using said printing plate 

[Abstract] 

.[Problem to be solved] To provide a printing plate precursor that 
can be exposed with an infrared laser, to have a clearly visible 
image and that can be formed into a planographic printing plate 
without liquid development; a method for producing a printing plate 
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- using said printing plate precursor; and a printing method using 
said printing plate 

[Solution] (1) A printing plate precursor having a recording layer 
containing the following (A) and (B) , on a waterproof base: 

(A) A light-to-heat converting agent capable of absorbing light 
in a wavelength range of 600 nm and more 

(B) A compound capable of generating an acid, base or radical when 
irradiated with light or heat and a compound capable of interacting 
with the generated acid, base or radical for discoloration 

(2) Said printing plate precursor (1), in which the main peak of 
the absorption spectrum of (A) is in a wavelength range of 600 nm 
and more, and at least one of the troughs of the absorption spectrum 
of (A), exists in a range of 350 to 750 nm, the ratio of the absorbance 
of the trough and that of the main peak being 2 or more. 

[Claims] 

[Claim 1] A printing plate precursor having a recording layer 
containing the following (A) and (B) , on a waterproof base: 

(A) A light-to-heat converting agent capable of absorbing light 
in a wavelength range of 600 nm and more 

(B) A compound capable of generating an acid, base or radical when 
irradiated with light or heat and a compound capable of interacting 
with the generated acid, base or radical for discoloration 
[Claim 2] A printing plate precursor, according to claim 1, wherein 
(1) the main peak of the absorption spectrum of (A) is in a wavelength 
range of 600 nm and more, and (2) at least one of the troughs of 
the absorption spectrum of (A) exists in a range of 350 to 750 nm, 
the ratio of the absorbance of the trough and that of the main peak 
being 2 or more. 

[Claim 3] A printing plate precursor having a recording layer on 
a waterproof base, characterized in that said waterproof base and/or 
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said recording layer contains the following (C) a-nd (D) : 

(C) A light-to-heat converting agent capable of absorbing light 
in a wavelength range of 800 nm and more and also capable of absorbing 
light in a wavelength range of 750 run and less 

(D) A compound functioning to discolor said (C) when irradiated 
with the light to be absorbed by said (C) 

[Claim 4] A method for producing a printing plate, comprising the 
step of exposing the printing plate precursor as set forth in any 
one of claims 1 through 3 using light of 750 nm or more. 
[Claim 5] A method for producing a printing plate, comprising the 
step of imagewise exposing the printing plate precursor as set forth 
in claim 2 using light with a wavelength near the main peak of 
absorption of the light-to-heat converting agent as set forth in 
claim 1. 

[Claim 6] A printing method, comprising the steps of installing 
the printing plate produced according to the method of claim 4 or 
5 in a printing machine without preliminary liquid treatment, and 
supplying dampening water and ink for printing. 

[Detailed description of the invention] 

[0001] 

[Technical field to which the invention pertains] The present 
invention relates to a printing plate precursor that can be 
imagewise exposed with an infrared laser, can be handled in daylight, 
can form a visible image when exposed, and can be formed into a 
planographic printing plate without liquid development after 
completion of imagewise development; a method for producing a 
printing plate using said printing plate precursor; and a printing 
method using said printing plate. 

[0002] 

[Prior art] According to a widely used conventional method for 
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producing a planographic printing plate, an original film having 
a positive or negative image of halftone dots and line subjects 
is produced from a block copy by means of scanner separation, camera 
imaging or the like, and the image is printed on a photosensitive 
planographic printing plate in vacuum contact exposure, the <plate 
being developed to obtain a printing plate as a final product. 
[0003] On the other hand, in recent years, with widespread use of 
computers,- various methods for producing planographic printing 
plates as well as plate material compositions are proposed. That 
is, without using said original film, an electronic form making 
machine, DTP (desk top publishment) machine or the like is used 
for editing, and the produced electronic block copy data (printing 
image information) is directly printed on a precursor using, for 
example, a laser, to make a printing plate. Many printing plate 
precursors and plate making systems using such CTP 
(computer-to-plate) technology are proposed. 

[0004] Said printing plate precursors of CTP version include 
photosensitive type, heat sensitive type, electric energy. sensitive 
type, etc. Especially in recent years, heat sensitive or 
photosensitive CTP systems using an infrared laser as the light 
source are predominant. For example, US Patent 5340699 describes 
a negative printing plate precursor for an infrared laser, obtained 
by using an acid generating agent, acid crosslinking agent, binder 
resin and infrared light absorber in combination. However, such 
a printing plate precursor has the same problem as that of a 
presensitized plate in waste water treatment of the developer. 

[0005] In recent years, in view of environment and cost , a CTP system 
liberated from development processing is desired. As techniques 
responding to the' demand, for example, JP63-64747A, JP1-113290A, 
JP58-199153A, JP59-174394A, and JP59-174395A respectively propose 
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a printing plate precursor, in which, a hot-melt resin and a 
thermoplastic resin dispersed in a heat sensitive layer formed on 
a base are molten by means of thermal printing, to change the 
hydrophilic property of the heated area into a hydrophobic property . 
However, these techniques are low in resolution because of writing 
using a thermal head, and furthermore, do not allow an image to 
be formed by exposure with any infrared laser available in recent 
years. 

[0006] On the other hand, on a printing plate precursor. of CTP 
version liberated from development processing, it is necessary that 
the exposed area and the non-exposed are can be clearly 
distinguished. However, no printing plate precursor of CTP version 
satisfying this requirement is known. 

[0007] 

[Problem to be solved by the invention] The problem to be solved 
by the invention is to provide a printing plate precursor that can 
be imagewise exposed with an infrared laser, can form a visible 
image when exposed and can be formed into a planographic printing 
plate excellent in resolution; a method for producing a printing 
plate using said printing plate precursor; and a printing method 
using said printing plate, 

[0008] 

[Means for. solving the problem] The constitution of the present 
invention for solving the problem is as described in the following 
(1) through (6) . 

[0009] (1) A printing plate precursor' having a recording layer 
containing the following (A) and (B) , on a waterproof base: 
[0010] (A) A light-to-heat converting agent capable of absorbing 
light in a wavelength range of 600 nm and more 

[0011] (B) A compound capable of generating an acid, base or radical 
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when irradiated with light or heat and a compound capable of 
interacting with the generated acid, base or radical for 
discoloration 

[0012] (2) A printing plate precursor, according to said (1), 
wherein the main peak of the absorption spectrum of (A) is in a 
wavelength range of 600 nm and more, and at least one of the troughs 
of the absorption spectrum of (A) exists in a range of 350 to 750 
nm, the ratio of the absorbance of the trough and that of the main 
peak being 2 or more. 

[0013] (3) A printing plate precursor having a recording layer on 
a waterproof base, characterized in that said waterproof base and/or 
said recording layer contains the following (C) and (D) : 
[0014] (C) A light-to-heat converting agent capable of absorbing 
light in a wavelength range of 800 nm and more and also capable 
of absorbing light in a wavelength range of 750 nm and less 
[0015] (D) A compound functioning to. discolor said (C) when 
irradiated with the light to be absorbed by said (C) 
[0016] (4) 'A method for producing a printing plate, comprising the 
step of exposing the printing plate precursor as set forth in any 
one of said (1) through (3) using light of 750 nm or more. 
[0017] (5) A method for producing a printing plate, comprising the 
step of imagewise exposing the printing plate as set forth in said 
(2) using light with a wavelength near the main peak of absorption 
of the light-to-heat converting agent as set forth in said (1) . 
[0018] (6) A printing method, comprising the steps of installing 
the printing plate produced according to the method of said (4) 
or (5) into a printing machine without preliminary liquid treatment, 
and supplying dampening water and ink for printing. 
[0019] This invention is described below in detail. 
[0020] The recording layer in the subject matters of claims 1-3 
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is a layer having a nature that the hydrophilic property at least 
of the surface is changed into a lipophilic property or the 
lipophilic property at least of the surface is changed into "a 
hydrophilic property when irradiated with light and/or heat. The 
mechanism for realizing the function is not especially limited, 
but for example, the recording layer can be composed as described 
below. 

[0021] JP7-186562 describes a recording layer containing a polymer 
having hydrophobic side groups capable of reacting under heating 
and/or acid action, to form hydrophilic groups, a light-to-heat 
converting material capable of generating an acid when irradiated 
with light, or further containing a thermal acid generating material . 
US Patent 4081572 describes a recording layer containing a 
hydrophilic polymer with a specific structure- containing carboxyl 
groups, in which heat is used for selectively changing into a 
hydrophobic property. JP62-164049A describes a recording layer 
for a planographic printing plate, formed on a base and containing 
a blocked isocyanate and a hydrophilic polymer having active 
hydrogen capable of reacting with the isocyanate, at least either 
of said base and said recording layer containing a light-to-heat 
converting material. JP51-94301A describes that a hydrophilic 
layer composed of an initial condensation product of urea or 
melamine and formaldehyde is formed on a base sheet and is 
selectively cured by means of heat for changing into a hydrophobic 
property. Furthermore, a recording layer having such a function 
that wax particles are molten selectively by means of heat, to have 
a hydrophobic property can also be used. 

[0022] The light-to-heat converting agent used in the subject matter 
of claim 1 or 2 is described below. 

[0023] The subject mabter of claim 1 uses a light-to-heat converting 
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agent capable of absorbing light in a wavelength range of 600 nm 
and more. Since it can absorb light in a wavelength range of 600 
nm and more, it can well form a visible image when imagewise exposed 
with an infrared laser. 

[0024] Examples of the light-to-heat converting agent with said 
light absorption characteristics include various pigments, 
coloring elements, etc. The coloring elements that can be used 
include, for example those described in "Handbook on Colour 
Materials (in Japanese) " edited by Japan Society of Colour Material 
and issued by Asakura Shoten, and Bessatsu Kagaku Kogyo (= 
Supplement Volume of Chemical Industry) 30-20 "Highly Functional 
Coloring Elements and Their Applications (in Japanese)," Kagaku 
Kogyosha, pages 51-65. These coloring elements are commercially 
available, and a coloring element suitable for the respective 
conditions of the subject matter of claim 1 or 2 can be selected 
for use from the coloring elements described in the above-mentioned 
■documents. For the subject matter of claim 1 or 2, cyahine based 
coloring elements are preferred among the coloring elements 
described in the above-mentioned documents. 

[0025] Examples of the coloring elements that can be used as the 
light-to-heat converting agent in the subject matter of claim 1, 
and their main peaks (Ajnax) are enumerated below. 
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[0026] 
[Chemical 



formulae 1] 
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[Chemical formulae 2] 
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[0030] 

[Chemical formulae 5] 
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[Chemical formulae 7] 
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[Chemical formulae 8] 
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[Chemical formulae 9] 
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[0036] 

[Chemical formulae 11] 
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[0037] Among the light-to-heat converting agents that can be used 
in the subject matter of claim 1, the light-to-heat converting 
agents that can be used in the subject matter of claim 2 must conform 
to the following conditions: The main peak of the absorption 
spectrum exists in a wavelength range of 600 nm and more, and at 
least one of the troughs of the absorption spectrum exists in a 
range of 350 to 750 nm, the ratio of the absorbance of the trough 
and that of the main peak being 2 or more. In the case where there 
exist two or more troughs in the absorption spectrum, it is only 
required that at least one of the troughs satisfies the ratio of 
2 or more. 

[0038] If the main peak of the light-to-heat converting agent is 
in a wavelength range of 600 nm and more, a visible image can be 
well obtained by imagewise exposure using an infrared laser, and 
if at least one of the troughs of the absorption spectrum of the 
light-to-heat converting agent exists in a range of 350 to 750 nm 
and the ratio of the absorbance of the trough and that of the main 
peak of the light-to-heat converting agent is 2 or more, then the 
exposed area can develop color to secure a density difference 
between the exposed area and the non-exposed area, and a clearly 
visible image can be obtained with the exposure. 

[0039] As the light-to-heat converting agent used in the subject 
matter of claim 2, a coloring element suitable for the conditions 
can be selected from the coloring elements that can be used in claim 
1 . Examples of the coloring element include commercially available 
Kayasorb CY40 and Y-47 (both are produced by Nippon Kayaku Co., 
Ltd.). Their absorption spectra are shown in Figs. 1 and 2. 

[0040] In Figs, land 2, the wavelength (nm) is chosen as the abscissa, 
and the absorbance, as the ordinate. Symbols 1 and 11 denote 
absorption spectrum curves; 2 and 12, main peaks; and 3 and 13, 
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troughs. 

[0041] The compound capable of generating at least one selected 
from an acid, base and radical when irradiated with light or heat 
and the compound capable of interacting with the generated at least 
one of an acid, base and radical for discoloration, respectively 
used in the subject matter of claim 1 or 2, are described below. 
[0042] The combination consisting of the compound capable of 
generating at least one selected from an acid, base and radical 
when irradiated with light or heat and the compound capable of 
interacting with the generated at least one of an acid, base and 
radical for discoloration can be a combination consisting of a 
compound capable of generating an acid when irradiated with light 
(photo acid-generating agent) and an organic dye capable of being 
faded or discolored by an acid. 

[0043] Examples of the photo acid-generating agent include organic 
halogen compounds described in JP59-180543A, JP59-148784A, 
JP60-138539A, JP60-27 673A, JP49-21601A, JP63-58 44 0A and 
JP57-1819B, and diazonium salts, iodonium salts and sulfonium salts 
described in JP54-14277B, JP554-14278B, JP51-56885A, US Patent 
37Q8296 and US Patent 3835002 . Among these photo acid-generating 
agents, more preferred are trihaloalkyl compounds and 
halomethyltriazine compounds described . in JP59-180543A, 
JP59-148784A, JP60-138539A, JP60-27673B and JP63-58440A. 
[0044] Preferred particular examples of the photo acid-generating 
agent are enumerated below. 
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[0045] 

[Chemical formulae 12] 
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[0047] 
[Chemical 



formulae 14] 



(13) 



(14) 



(15) 



(16) 



c,sC YV^=cH^f>ocH 3 

T OCH 3 
CCI 3 



Y ^p- CH==CH — \ /~ M ^ 

CCb 



CI3C. .N. / \ ^ CH 3 



CCI 



3 



[0048] It is adequate that the amount of the photo acid-generating 
agent is in a range of 0.01 to 20 wt% based on the total solid content 
of the recording layer. A preferred range is 0.1 to 10 wt%. If 
the amount is less than 0.1 wt%, the discoloration is insufficient, 
and if it is more than 10 wt%, the physical properties of the layer 
are likely to be deteriorated, making the coating film liable to 
be flawed. 

[0049] Effectively usable examples of the compound capable of 
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interacting with at least one of an acid, base and radical for 
discoloration used in the subject matter of claim 1 are various 
coloring elements based on diphenylme thane, triphenylmethane 
thiazine, oxazine, xanthene, anthraquinone, iminonaphthoquinone, 
azomethine, etc. 

[0050] Examples of the coloring elements include Brilliant Green, 
Eosine, Ethyl Violet, Erythrosine B, Methyl Green, Crystal Violet, 
Basic Fuchsine, Phenolphthalein, 1, 3-diphenyltriazine, Alizarin 
Red S, Thymolphthalein, Methyl Violet 2B, Quinaidine Red, Rose 
Bengal-, Metanil Yellow, Thymolsulf ophthalein, Xylenol Blue, Methyl 
Orange, Orange IV, diphenylthiocarbazone, 2, 7-dichlorof luorescein, 
Para-Methyl Red, Congo Red, Benzopurpurin 4B, a-naphthyl Red, Nile 
Blue 2B, Nile Blue A, Phenacetalin, Methyl Violet, Malachite Green, 
Para-Fuchsine, Victoria Pure Blue BOH (produced by Hodogaya 
Chemical Co., Ltd.), Oil Blue #603 (produced by Orient Chemical 
Industries, Ltd.), Oil Pink #312 (produced by Orient Chemical 
Industries, Ltd.), Oil Red 5B (produced by Orient Chemical 
Industries, Ltd.), Oil Scarlet #308 (produced by Orient Chemical 
Industries, Ltd.), Oil Red OG (produced by Orient Chemical 
Industries, Ltd.), Oil Red RR (produced by Orient Chemical 
Industries, Ltd.), Oil Green #502 (produced by Orient Chemical 
Industries, Ltd.), Spilon Red BEH Special (produced by Hodogaya 
Chemical Co., Ltd.), m-cresol Purple, Cresol Red, Rhodamine B, 
Rhodamine 6G, Fast Acid Violet R, Sulf orhodamine B, Auramine, 
4 -p-die thy laminophenyl iminonaphthoquinone, 

2 -carboxyani lino- 4 -p-die thy laminophenyl iminonaphthoquinone, 

2-carbostearylamino-4-p-dihydroxyethylamino-phenyliminonaphtho 

quinone, 

p-methoxybenzoyl-p' -diethylamino-o' -methylphenyliminoacetanili 
de, cyano-p-diethylaminophenyliminoacetanilide, 
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1 -phenyl- 3-methyl- 4 -p-die thy laminophenylimino-5-pyrazolone, 

l-p-naphthyl-4-p-diethylaminophenylimino-5-pyrazolone, etc . 
[0051] Furthermore, as the compound that develops color with an 
acid, an organic dye such as an arylamine can be used. The 
arylamines suitable for this purpose can be mere arylamines such 
as primary and secondary aromatic amines and further include 
so-called leuco-pigments . Examples of the leuco-pigments include 
the following. 

[0052] Diphenylamine, dibenzylaniline, triphenylamine, 

die thylani line, diphenyl-p-phenylenedi amine, p-toluidine, 

4, 4' -biphenyldiamine, o-chloroaniline, o-bromoaniline, 

4-chloro-o-phenylenediamine, o-bromo-N, N-dime thy lani line, 

1, 2, 3-triphenylguanidine, naphthylamine, diaminodiphenylmethane, 
aniline, 2, 5-dichloroaniline, N-methyldiphenylamine, o-toluidine, 
p, p' -tetramethyldiaminodiphenylmethane, 

N, N-dimethyl-p-phenylenediamine, . 1 , 2-dianilinoethylene, 

P^P' / p"-hexamethyltriaminotriphenylmethane, 

p, p' -tetramethyldiaminotriphenylmethane, 

p,p' -tetramethyldiaminodiphenylmethylimine, 

p,p' , p"-triamino-o-methyltriphenylmethane, 

PfP' r p"-triaminotriphenylcarbinol, 

p, p' -tetramethylaminodiphenyl-4-anilinonaphthylmethane, . 
P* P' f p"-triaminophenylmethane, 

Pi P f i p"-hexapropyltriaminotriphenylmethane, etc. 

[0053] It is preferred that the amount of the coloring element is 
in a range of 0.01 to 10 wt% based on the weight of the recording 
layer. A more preferred range is 0.02 to 5 wt%. If the amount is 
less than 0. 02 wt%, a sufficiently visible image cannot be obtained, 
and if it is more than 5 wt%, the physical properties of the layer 
are deteriorated, making the coating film likely to be flawed. 
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[0054] In addition to the above, as the compound capable of 
generating at least one selected from an acid, base and radical 
when irradiated with light or heat and the compound capable of 
interacting with the generated at least one of an acid, base and 
radical for discoloration, a combination consisting of any of 
various leuco-pigments known for heat sensitive paper, pressure 
sensitive paper and the like. and a developer can also be preferably- 
used. Such combinations are described in "Color Chemical 
Dictionary (in Japanese) , edited by The Society of Synthetic Organic 
Chemistry, Japan, and issued by K.K. CMC, etc. Furthermore, the 
combinations described in JP59-174394A can also be used.. 
[0055] The compound capable of generating a base when irradiated 
with light or heat in the subject matter of claim 1 can be a salt 
obtained from a carboxylic acid and an organic base. As a base 
precursor composed of a salt obtained from a carboxylic acid and 
an organic base, any one of those described in US Patent 3493374, 
UK Patent 998949, JP59-180537A, JP61-51139 C and US Patent 4060420 
can also be used. The base precursor composed of a salt obtained 
from a carboxylic acid and an organic base can release an organic 
base when used (when heated) . 

[0056] Examples of the compound capable of generating a radical 
when irradiated with light or heat in the subject matter of claim 
1 include those publicly known as photo polymerization initiators. 
For example, benzoin, benzoin alkyl ethers, benzophenone, 
anthraquindne based compounds, Michler's ketones, 

trihalomethyl-s-triazine compounds, oxadiazole based compounds, 
biimidazole based compounds, thioxanthone based compounds, 
aromatic tertiary amines can be suitably used. Any one of these- 
radical generating agents can be used, but two or more of them can 
also be used together. Particular examples of these radical 
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generating agents and preferred examples of using plural radical 
generating agents are described, for example, in "Handbook on UV/EB 
Curing - Raw Materials - (in Japanese)," edited by Kiyonori Kato 
and issued by Kobunshi Kankokai, pages 67-73, "Applications and 
Markets of UV/EB Curing Technology (in Japanese) /' supervised by 
Yoneo Tabata, edited by RadTech Kenkyukai, issued by CMC, pages 
64-82, JP6-42074B, JP62-61044A, JP60-35725A, and JP2-287547. 
[0057] The subject matter of claim 3 is described below. 
[0058] The subject matter of claim 3 uses a light-to-heat converting 
agent capable of absorbing light in a wavelength range of 800 nm 
and more and also capable of absorbing light in a range of 750 nm 
and less. If a light-to-heat converting agent with such light 
absorption characteristics is used, the exposed area can be faded 
to secure a density difference between the exposed area and the 
non-exposed area, . allowing a clearly visible image to be obtained 
by exposure. 

[0059] As the light-to-heat converting agent capable of absorbing 
light in a wavelength range of 800 nm and more and also capable 
of absorbing light in a. wavelength range of 750 nm and less used 
in the subject matter of claim 3, any one suitable for the conditions 
can be selected from the color elements used in the subject matter 
of claim 1. Preferred examples of the converting agent include 
organic compounds such as triphenylmethane based coloring elements, 
polymethine based coloring elements, azulenium based coloring 
elements, squalium based coloring elements, thiopyrylium based 
coloring elements, naphthoquinone based coloring elements and 
anthraquinone based .coloring agents, and organic metal complexes 
based on phthalocyanine, azo and thioamide. Particular examples 
include the compounds described in JP63-1391 91A, JP64-33547A, 
JP1-160683A, JP1-280750A, JP1-293342A, JP2-2074A, JP3-26593A, 
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JP3-30991A, JP3-34 891A, JP3-3 6093A, JP3-3 6094A, JP3-3 6095A, 
JP3-42281A, JP3-97489A, JP3-103476A, etc. 

[0060] As the combination consisting of the light-to-heat 
converting agent and the compound capable of discoloring the 
light-to-heat converting agent when irradiated with the light to 
be absorbed by the light-to-heat converting agent, combinations 
of the following leuco-pigments and developers and combinations 
of the following photo acid-generating agents and pH indicators 
can -be used. 

[0061] The leuco-pigments that can be used in the combination 
consisting of a leuco-pigment and a developer include colorless 
or light-color lactones such as Crystal Violet Lactone, 
3-diethylamino-7-chlorof luoran, 
3-diethylamino-6-methyl-7-chlorof luoran, 

2- (N-phenyl-N-methylamino) -6- (N-p-tolyl-N-ethyl) amino-f luoran, 

3- (N,N-diethylamino) -5-methyl-7- (N, N-dibenzylamino) -fluoran, 
Malachite Green Lactone, 
3, 3-bis (l-ethyl-2-methylindole-3-yl) -phthalide, 

3 -diethylamino-6-methyl- 7 -ani lino- fluoran, 

2- anilino-3-methyl-6- (N-ethyl-p-toluidino) fluoran, 

3- (N-cyclohexyl-N-methylamino) -6-methyl-7-anilinof luoran, 

3 -pyrrol idino-6-methyl-7-ani lino fluoran, x and 

3-piperidino-6-methyl-7-anilinof luoran, and furthermore, sultone, 
lactam and spiropyran, etc. 

[0062] The developer can be a phenolic compound with a melting point 
of 60°C or higher capable of developing color of the leuco-pigment 
when heated. Especially preferred is a phenolic compound with two 
or more hydroxyl groups in the molecule. Examples of the developer 
include 4,4' -isopropylidenephenol, 

4, 4' -isopropylidenebis (2-tert-butylphenol) , 4-phenylphenol , 
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4, 4' -cyclohexylidenediphenol , 

4, 4' -cyclohexylidenebis (2-methylphenol) , novolak type phenol 
resin, etc. 

[0063] When the leuco-pigment and the developer are added to the 
waterproof base or recording layer, it is necessary that the 
leuco-pigment and the developer are respectively separately ground 
and dispersed into 10 jam or less in a medium containing an adequate 
amount of a water-soluble resin using a grinder such as a ball mill . 
[0064] For the combination of a photo acid-generating agent and 
a pH indicator, the photo acid-generating agents and the compounds 
capable of being discolored by an acid respectively enumerated for 
the subject matter of claim 1 can be used. 

[0065] The base of the printing plate precursor in the subj ect matter 
of claim 1 can be any base that can have the recording layer formed 
on the surface and that has the flexibility and strength suitable 
for the printing plate installed in the planographic printing 
machine . 

[0066] Typical examples of the base include metallic sheets of 
aluminum, copper and iron, plastic films such as polyester film 
and polypropylene film, coated paper, and rubber sheet. The base 
can also consist of two or more of the above-mentioned sheets and 
films. 

[0067] The base can also be treated on the surface variously by 
means of electrochemical treatment, acid base treatment, corona 
discharge treatment or the like/ for the purpose of improving the 
proofing property and adhesiveness. 

[0068] The base can have a primer layer formed. The materials that 
can be used for the primer layer include epoxy resins, polyurethane 
resins, phenol resins, acrylic resins, alkyd resins, urea resin, 
benzoguanamine resin, vinyl chloride-vinyl acetate copolymer, 
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polyvinyl butyral resin, ethylene-vinyl acetate based copolymers, 
polycarbonate resins, polyacrylonitrile-butadiene based 
copolymers, polyether resins, polyether sulfone resin, milk casein, 
gelatin, etc. Any one of these materials can be used, or two or 
more of them can also be used together. It is preferred that the 
thickness of the primer layer is 0.1 to 10 g/m 2 . 

[0069] The infrared laser used for imagewise exposure of the 
printing plate precursor in the subject matters of claims 1 through 
3 should be 600 nm and more in the emitted light wavelength range. 
A preferred range is 750 nm and more. As the light source, a 
semiconductor laser, He-Ne laser, YAG laser, carbonic acid gas laser 
or the like can be used. 

[0070] In the subj ect matter of claim 5, the printing plate precursor 
described in claim 2 is imagewise exposed with light having a 
wavelength close to the main peak of the absorption of the 
light-to-heat converting agent described in claim 1. 

[0071] In the subject matter of claim 6, the printing plate produced 
according to the plate making method described as the subject matter 
of claim 4 or 5 is installed in a printing machine without 
preliminary liquid treatment, and dampening water and ink are 
supplied for printing. If the preliminary liquid treatment can be 
carried out, the image area and the non-image area can be made 
different in density since the liquid treatment can be used for 
forming relief or dyeing. However, in this invention, since no 
liquid treatment is carried out, the exposed area and the 
non-exposed area are made different in density during exposure. 

[0072] 

[Examples] Examples of this invention are described below. In the 
following examples, "parts" means "parts by weight." 
[0073] Example 1 
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A coating solution 1 for a recording layer with the. following 

composition was produced. 

[0074] 

Coating solution 1 for a recording layer 

Silica 20 parts 

10% aqueous solution of Kuraray Poval PVA124 (molecular weight 30000, 
saponification degree 99%) 100 parts 

Stearic acid amide dispersion (solid content 30%, melting point 
100°C, average particle size 1 jam) 15 parts 

(A-101 produced by K.K. Gifu Ceramic Seizojo (polyethylene wax 
aqueous dispersion, solid content 40%) 25 parts 

Bisphenol A dispersion (solid content 30%, average particle size 

1 m) 25 parts 

Kayasorb CY-17 (cyanine coloring element) produced by Nippon Kayaku 
Co., Ltd.) 3 parts 

Crystal Violet Lactone dispersion (solid content 40%, average 
particle size 1 pin) 5 parts 

Sumirez Resin 613 produced by Sumitomo Chemical Co., Ltd. (melamine 
resin, solid content 80%) 4 parts 

Ammonium chloride aqueous solution (10%) 0.7 part 

Water 103 parts 

A 100 |im thick polyethylene terephthalate base was coated with the 
above coating solution, naturally dried and treated at 70°C for 3 
hours, to produce a planographic printing plate precursor 1. The 
thickness of the dried coating film (recording layer) was 3 g/m 2 . 
[0075] The planographic printing plate precursor 1 was wound as 
a recording medium around the drum of the apparatus described in 
Japanese Patent Application No. 8-36469 and was scan-exposed using 
a laser diode with an emission wavelength of 830 run at an exposed 
surface power of 100 mW (illuminance 0.32 mW/cm 2 ) at a recording 
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energy of 350 mJ/cm 2 , to produce a printing plate sample 1. The 
printing plate sample 1 was different in color between the exposed 
area and the non-exposed area, allowing the exposed area to be 
clearly distinguished, 

[0076] After completion of exposure, the printing plate sample 1 
was installed in a printing machine (Daiya 1F-1 produced by 
Mitsubishi Heavy Industries, Ltd.) without any further treatment, 
and coated paper, dampening water (etchant SG-51 produced by Toyo 
Ink Mfg. Co., Ltd., concentration 1.5%) and ink (Hiplus M Red 
produced by Toyo Ink Mfg. Co., Ltd.) were used for printing. More 
than 5000 clear prints could be obtained. 

[0077] Example 2 

A coating solution 2 for a recording layer with the following 

composition was produced. 

[0078] 

Coating solution 2 for a recording layer 

Pes Resin A-613D (20%) produced by Takamatsu Oil & Fat Co., Ltd. 

38 parts 

Pes Resin A-215D (30%) produced by Takamatsu Oil & Fat Co.,. Ltd. 

2 . 8 parts 

Asahi Guard AG780 (20%) produced by Asahi Glass Co., Ltd. 

2.5 parts 

NK2 612 produced by Nippon Kanko Shikiso K.K. 0.5 part 

DPI-105 produced by Midori Kagaku Co., Ltd. (diphenyliodonium 
trif luorosulfonate) 0.5 part 

Water 56 parts 

A 100 urn thick polyethylene terephthalate base was coated with the 
above coating solution, naturally dried and heated at 95°C for 3 
minutes, to form a coating film (recording layer) of 2.5 g/m 2 , for 
producing a planographic printing plate precursor 2. 
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[0079] The planographic printing plate precursor 2 was exposed as 
described for Example 1. As a result, the exposed area was light 
in color, allowing the exposed area and the non-exposed area to 
be clearly distinguished. 
[0080] Example 3 

A planographic printing plate precursor 3 was produced as described 
for Example 2, except that a coating solution 3 for a recording 
layer with the same composition as that of the coating solution 
of Example 2 but further containing 0.3 part of Crystal Violet was 
used. The planographic printing plate precursor was used for 
evaluation as described for Example 2. The intended effect of this 
invention could be obtained. 
[0081] Example 4 

A coating solution 4 for a recording layer with the following 

composition was produced. 

[0082] 

Coating solution 4 for a recording layer 

10% aqueous solution of NL-05 produced by The Nippon Synthetic 
Chemical Industry Co., Ltd. 100 parts 

Sumirez Resin 5004 produced by Sumitomo Chemical Co., Ltd. 

2.2 parts 

Elastron BN-08 produced by Dai-ichi Kogyo Seiyaku Co., Ltd. 

5.7 parts 

Kayasorb CY-17 produced by Nippon Kayaku Co., Ltd. 2.6 parts 
DPI-105 produced by Midori Kagaku Co., Ltd. (diphenyliodonium 
trif luorosulfonate) 2.0 parts 

Water 64 parts 

A 100 (xm thick polyethylene terephthalate base was coated with the 
above coating solution, naturally dried and heat-treated at 80°C 
for 3 minutes, to form a coating film (recording layer) of 2 g/m 2 , 
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for producing a planographic printing plate precursor 4 . 
[0083] The planographic printing plate precursor 4 was exposed as 
described for Example 1. As a result, the exposed area was light 
in color, allowing the exposed area and the non-exposed arer to 
be clearly distinguished. 

[0084] The printing plate sample 4 produced like this was used for 
printing as described for Example 1, and as a result, more than 
3000 clear prints could be obtained. 

[0085] Example 5 

A coating solution 5 for a recording layer with the same composition 

as that of the coating solution of Example 4 but further containing 

1.0 part of Crystal Violet was used for evaluation as described 

for Example 4. The intended effect of this invention could be 

obtained. 

[0086] Example 6 

A coating solution 6 for a recording layer with the following 

composition was produced. 

[0087] 

Coating solution 6 for a recording layer 

THPM -MP YS copolymer synthesized according to the method of Example 

1 in JP7-186562A 0.35 g 

Kayasorb CY-10 produced. by Nippon Kayaku Co., Ltd. 0.017 5 g 

Tris-s-trichloromethylt'riazine 0 . 035 g 

Methyl Violet 0.0175 g 

Methyl ethyl ketone 3.8 g 

A 100 (jm thick polyethylene terephthalate base was coated with the 

above coating solution and heat-treated at 80°C for 3 minutes, to 

produce a planographic printing plate precursor 6. The thickness 

of the dried coating film (recording layer) was 1.5 ^tm. 

[0088] The planographic printing plate precursor 6 was exposed as 
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described for Example 1. As a result, the exposed area was light 
in color, allowing the exposed area and the non-exposed area to 
be clearly distinguished. 

[0089] The printing plate sample 6 produced like this was used for 
printing as described for Example 1. As a result, more than 2000 
clear prints could be obtained. 
[0090] Example 7 

Five point four grams of p-phenylenediamine, 10.9 g of pyromellitic 
anhydride and 174 g of dehydrated dimethylacetamide were added into 
a 500 ml flask, and the mixture was stirred in a nitrogen stream 
at room temperature for 18 hours, to obtain polymer solution A. 
[0091] The polymer solution A was used to produce the following 
coating solution 7 for a recording layer. 
[0092] 

Coating solution 7 for a recording layer 

Polymer solution A 90 parts 

Kayasorb CY-10 produced by Nippon Kayaku Co., Ltd. 1 part 
Tris-s-trichloromethyltriazine 0.5 part 

Ethyl Violet 0.5 part 

A 100 \xm thick polyethylene terephthalate base was coated with the 
above coating solution and heat-treated at 50°C for 30 minutes, to 
produce a planographic printing plate precursor 7. The thickness 
of the dried coating film (recording layer) was 12 mg/m 2 . 
[0093] The planographic printing plate precursor 7 was exposed as 
described for Example 1 . As a result, the exposed area was light 
in color, allowing the exposed area and the non-exposed area to 
be clearly distinguished. 

[0094] The printing plate sample 7 produced like this was used for 
printing as described for Example 1. As a result, more than 2000 
clear prints could be obtained. 
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[0095] 

[Effect of the invention] This invention provides a technique for 
obtaining a planographic printing plate that can be imagewise 
exposed using an infrared laser and can have a visible image when 
exposed, without using the abrasion perforation involving the 
above-mentioned problems; and a printing method using said printing 
plate. 

[Brief description of the drawings] 

[Fig. 1] A graph showing the absorption spectrum of Kayasorb CY-4 0 
[Fig. .2] A graph showing the absorption spectrum of Kayasorb CY-47 
[Meanings of symbols] 

1/ 11 Curve of absorption spectrum 

2, 12 Main peak 

3, 13 Trough 
[Fig. 1] 
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